Urinary tract infection (UTI) is the most common disorder caused by bacterial agents in pregnancy, which can lead to important complications in newborn of such mothers in case of inappropriate diagnosis and treatment. Objectives: The purpose of this study was to study the prevalence of UTI among pregnant women and its complications in their newborns during the birth in the hospitals of Dezful City, Iran, during 2012 -2013.
Background
Various microorganisms are able to invade the urinary tract and can be involved in the pathogenesis of urinary tract infection (UTI) (1) (2) (3) (4) . As one of the most common recurrent acquired infections, UTI has a conspicuous role in increasing the number of stillbirth deliveries (5) (6) (7) .
Urinary tract infection and its associated complications are the cause of nearly 150 million deaths per year worldwide. The disease can be developed in 40% -50% of women and 5% of men (8) . After anemia, UTIs are the second common complications in pregnant women, which if not controlled well, can adversely affect the health of infant or the pregnant mother (9, 10) . Pregnancy UTI is classified into two categories of symptomatic and asymptomatic (11, 12) : A) The involvement of the lower urinary tract, leading to asymptomatic bacteriuria is the most common cause of UTI during pregnancy. B) The involvement of the upper urinary tract can lead to symptomatic bacteriuria and is characterized by acute Pyelonephritis (13) . Based on performed researches, the prevalence of symptomatic urinary tract infection in pregnant women has been 17.9% and asymptomatic form in 13%. If asymptomatic infection is not treated, it leads to some clinical manifestations in mother and newborn (12, 14) .
Increased age, number of childbirths, number of intercourses per week, diabetes, recessive sickle cell anemia, previous history of UTI, immunodeficiency and urinary tract abnormalities can increase the risk of UTI in pregnant women (15, 16) . Bacterial organisms, which cause this disease, include Escherichia coli, Klebsiella pneumonia, Proteus, Acinetobacter, Saprophyticus Staphylococcus, Streptococcus Group B and Pseudomonas aeruginosa (13, (15) (16) (17) . The incidence of UTI increases by pregnancy. Based on pervious researches, the probability of UTI initiated by the sixth week. This probability peaks at 22 -24 weeks of gestational age. The reasons for increased probability of infection in pregnant women are probably increased bladder volume and its expansion and expanded ureter (15, 18) . Anatomical and physiological changes occurring during pregnancy alter the course of bacteriuria and make pregnant women more susceptible to UTI complications such as pyelonephritis (19) .
Studies have indicated that 25% -40% of untreated pregnant women with asymptomatic bacteriuria will eventually develop to acute pyelonephritis as the most common cause of predelivery hospitalization (19) . Furthermore, even if pyelonephritis is treated immediately, the condition significantly increases mortality and the number of infants with low-birth weights. In addition, anemia, preeclampsia and premature rupture of fetal membranes, respiratory failure and risk of septicemia and shock are other risk factors in UTI pregnancy. Moreover, children born with mothers with pyelonephritis are much more prone to impairment of mental and motor development (3) . There is a significant statistical correlation between UTI and congenital retardation (20) . In addition, according to some studies, UTIs are associated with premature delivery, lowbirth-weight infants, cesarean delivery, morphological abnormalities and infant mortality (13, 21, 22) . It should be noted that according to the studies, UTI in pregnant women begins in the 6 th week of pregnancy and reaches its peak in weeks 22 -24 and about 90% of these women develop urethral dilation. In pregnant women, due to an increase in the volume of urine and dilation of urethra, the disease causes increased stasis of urine in the bladder, reflux of the urine to the urethra and causes a physiological increase in plasma volume, which will eventually reduce the urinary concentration. Another common reason is glycosuria, which is present in 70% of pregnant women, increases the urinary level of estrogen and progesterone, and decreases the patient's ability to fight invasive bacteria. All these factors may contribute to the development of UTI in pregnancy (13, 23) . In the recent studies, different reasons were mentioned for this disorder in pregnancy. The commonest microbial agent for this disease has been E. coli resistant species, which needs special attention (24, 25) .
Objectives
Considering the importance of UTI in pregnant women which is responsible for several complications, its diagnosis and treatment are essential to maintain the health of mother and baby. Therefore, the purpose of this study was to examine the prevalence of UTI among pregnant women and its complications in their newborns during the birth in the hospitals of Dezful city during 2012 -2013.
Patients and Methods
In this cross-sectional retrospective study, 1132 women admitted to Dr. Ganjavian and Ayatollah Nabavi hospitals in Dezful city, Iran, during 2012 -2013 were randomly allocated into case and control groups and their medical records were studied. This study was conducted after the approval of the ethics committee of the University. In this study, the inclusion criteria for pregnant women during the 20 th -26 th weeks of pregnancy in the case group was the positive urine cultures of bacteria (more than 105 colonies growth in a standard positive urine culture) as well as more than 12 × 10 9 /liter leukocytes in their blood sample (23, 25, 26) . Also, the inclusion criteria for the pregnant women during the 20 th -26 th weeks of pregnancy in the control group was the negative urine culture and the presence of normal levels of leukocytes (4.4 -11.3 × 10 9 L). These tests were conducted in the bacteriology and hematology departments of the central laboratory of Dr. Ganjavian and Ayatollah Nabavi hospitals in Dezful city and they have been confirmed.
The number of pregnant women hospitalized during the 20 th -26 th weeks of their pregnancy due to the treatment of UTIs was determined after studying. The records of all pregnant women of this city were studied during 2011 -2012.Then parameters such as type of delivery, cause of UTI and infants' height and weight at birth were studied from their medical record and the frequency of each parameter was specified. To compare the complications and impact of UTI on the factors measured in this study, two groups of case and control were chosen and studied.
The study group (case group) consisted of all the pregnant women referred to and hospitalized in one of the two hospitals of Dezful city due to UTI during the 20 th to 26 th weeks of their pregnancy between 2012 and 2013 and the control group consisted of the same number of pregnant women who did not have UTIs during the 20 th -26 th week of their pregnancy and referred to one of the two hospitals of Dezful city to give birth during 2012 -2013. Selection of subjects among eligible population in the case group was through census and was through simple random sampling in the control group. In addition, the two groups were reviewed and matched in terms of age, number of pregnancies, underlying disease in the mother and the gender of the infant. Weight below 2500 g was considered lower than normal (25) . In this study, existing software was used to analyze data. In the descriptive statistics, average indices and absolute and relative frequency and in the inferential statistics, to test the relationship between the variables, independent-sample test and chisquare test were used. P value < 0.05 was considered as statistically significant. The ethics committee of Dezful university of medical sciences approved the study protocol. The code of ethical approval is DURs100.
Results
Based on the results obtained during 2012-2013, 22600 women have given birth in the hospitals of Dezful city (15200 women in Dr. Ganjavian hospital and 7400 women in Ayatollah Nabavi hospital) and 5% of them (1132 women) were hospitalized due to UTI and they had medical records in both archive department and registration office in the central laboratory of Dr. Ganjavian and Ayatollh Nabavi hospitals. The achieved results showed that 812 of 1132 women with UTI were hospitalized in Dr. Ganjavian Hospital and 320 women in Ayatollah Nabavi Hospital. The prevalence of UTI among pregnant women was different based on the hospital and the time of admission. Furthermore, 462 cases (56.8%) from 812 women admitted to Dr. Ganjavian hospital were infected during the year 2012 whereas there was a decline in the number of infected women in 2013 which was 350 (43.1%). There was no significant difference in the number of infected women between the two years of admission (P < 0.001). From a total of 320 women, 115 (35.9%) and 205 (64%) cases were admitted to Ayatollah Nabavi Hospital in the years of 2012 and 2013, respectively. There was no significant difference in the number of infected women between the two years of admission (P < 0.001).
The mean age of women with UTI in this city was 27.32 ± 1.26 years and the maximum age group with UTI was in the range over 30 years (5.91%) and the minimum age group ranged from 25-30 years (4.64%). As shown in Table 1 , the highest rate of UTIs in terms of the type of delivery was in the women with the second type (6.49%) (P < 0.001). The highest rates of UTIs among pregnant women of this city were in the winter (55.12%) and the lowest rates were in the summer (8.3%) (P < 0.001) ( Table 2 ). The city has the highest rate of UTI in pregnant women (57.25%), due to the presence of E. coli (P < 0.001). Bacterial agents causing UTI in pregnant women were different in number and percentage. Escherichia coli and Klebsiella species with the total number of 648 (57.25%) and 236 (20.85%) were found as the most frequent types of bacteria, respectively. The frequency rates of Coagulase-negative staphylococci, Streptococus species, Acinetobacter, Proteus Mirabilis, Staphyloccus aureus, Enterobacter aerogenes were 95 (8.39%), 75 (6.63%), 28 (2.47%), 27 (2.38%), 19 (1.68%) and 4 cases (0.35%), respectively. The rate of cesarean section in pregnant women with UTI was 47.96% (543 women) (P < 0.001). The major reason resulting in performing cesarean section was Klebsiella bacteria and 72% of the cases infected with klebsiella were undergone cesarean section (P < 0.001). Escherichia coli rates after Klebsiella accounted for 48.3% of the cases (Its frequency is expressed in Table  3 with resolution). In this study, in order to compare the complications and effects of UTIs, 2264 pregnant women participated and 1132 of them had UTI with positive culture (in the case group) and 1132 of them had negative urine culture (in the control group). By describing the data collected in this study, findings indicated that there was no significant difference between the two groups (the case and control) in terms of demographic variables ( Table  4 shows the frequency of demographic characteristics between the two groups.). The average number of pregnancies was 1.79 in the case group and 1.94 in the control group. The average weight of the infants at birth was 3169.16 g in newborns with healthy mothers and 2886.66 g in newborns of mothers with UTI (P < 0.001). The highest and the lowest weights of the infants in the case group were 4750 g and 750 g, respectively and for the infants in the control group were 5100 and 900 g, respectively. Weights of the infants of mothers with UTI were significantly lower than the weights of the infants with healthy mothers (P < 0.001) and 43.28% of the children in the case group have weights below normal (2500 grams) and their frequency is shown in Table 5 .
There was a significant relationship between the two groups of pregnant women in terms of types of delivery (normal and cesarean section) (P = 0.008); so that the rate of cesarean section in women with UTI (the case group) is reduced to 47.96% and in women without UTI (the control group) to 31.71% (359 women).Their frequency is expressed in Table 6 . The highest rates of cesarean delivery in both case and control groups were (60.97%) and (53.22%), respectively. It has been in the range of 25 -30 years of age and in the second pregnancy (Table 7 shows their frequency). As depicted in Table 8 , the average height of these infants in the case group was 48.52 cm which was 2.46 cm shorter than the heights of the infants of healthy mothers (P < 0.001). 
Discussion
This study investigated the incidence of UTI in pregnant women and its impact on the health and growth of their infants for the first time in the Dezful city, Iran. The results of our study showed that 5% of the pregnant women of this city were infected with UTIs during their pregnancy between 2012 and 2013 and were hospitalized in Dr. Ganjavian and Ayatollah Nabavi Hospitals due to UTI. The incidence of UTI was 12.3% in a study done by Soleymanizadeh et al. on 1500 pregnant women in the city of Bam (27) . In another study conducted by Mobbasheri et al. on 900 pregnant women in the city of Gorgan, the incidence of UTI was 3.7% among them (28) . In addition, in studies conducted in different regions of the world, Bookallil et al. study in Australia (29), Turpin study in Ghana (30), Hernandez study in Mexico (31), and Tadesse in North West Ethiopia (32) can be pointed out which results indicated UTI of 4.9%, 7.3%, 8.4%, 9.8% in those areas, respectively. Thus, according to the findings of this study, the prevalence of UTI in this city is lower than other areas and according to statistics of the incidence of UTI in different seasons of the year and a dramatic reduction of the infection in summer, this lower prevalence of UTI in Dezful city may be due to climate conditions and hot weather of this city. Decreased incidence of UTI may also be a result of the subject selection method, treatment in other medical centers, selecting subjects with symptomatic UTI and cultural and social characteristics of each society. Generally, studies insist on the fact that UTI is one of the most important infectious diseases in Iran, which needs further attention (2) .
Based on the results of this research, the highest rate of UTI among pregnant women in Dezful is in the ages over than 30 and the lowest rate of infection is between the age range of of 25 -30 years. In a study by Mobbasheri et al. in Gorgan, the highest age of infection in pregnant women has been in the age group over 35 years (8.4%) (28) . In a study carried out by Al-Haddad AM in Yemen, the highest rate of infection (53.7%) in pregnant women was in the age range of 15 -24 years (7).
According to the results of this study, the highest incidence of UTI among pregnant women of this city depending on the rank of the delivery was in the second pregnancy and the lowest rate of infections was after the third pregnancies; however, in a study conducted by Mobbasheri and et al. in Gorgan, the highest rate of infections was after the third pregnancies (4.73%) (28) . The results from the studies of Mobbasheri et al. were consistent with the results from the study of Gibb et al. in America (33) . Based on the results of this study, lowest rate of infections in pregnant women of this city was in summer and the highest rate of infection was in winter, which can demonstrate the effects of temperature on the incidence of UTI. The results from the study that John E Anderson did in Canada represents the fact that seasonal change is of the main factors affecting UTIs in women. Based on this study, it is reported that UTIs occur more in summer (the third quarter of the year) rather that in winter (34) . Moreover, in a retrospective study done by Elo et al. during the years 1965 -1974 in Finland, it was demonstrated that the highest rate of UTIs were in November (winter) and the lowest rate of it were during the summer season. In addition in this study, the results from the analysis of climate conditions showed that unconventional climate such as cold and dry weather in autumn and warm and dry weather in spring is associated with obvious changes in the number of UTIs (35) .
Findings of the present study demonstrated E. coli as the main cause of UTIs in pregnant women of this city (57.25%) and Klebsiella as the second cause of UTI (25.85%). In a study conducted by Amiri et al. in Babol city, E. coli was indicated to be the cause of 83% of UTIs in pregnant women and staphylococcus saprophyticus (10%), enterococcus (4%) and proteus (3%) were other causes of UTIs (36) . Also, the results from the studies of Mobbasheri et al. in Gorgan mark that E.coli 33.3 % coagulase negative staph 30.3% and klebsiella 15.2% are the major causes of UTIs among pregnant women (28) . The results from the study of Emamghorashi in Jahrom (13) also indicate the major role of E. coli in UTIs among pregnant women of those regions, which included more than 50% of all cases. Moreover, in studies conducted by Masinde in Tanzania (5), AlHaddad in Yemen (7), Hamdan in Sudan (37) and Totsika in Australlia (8), E. coli was the main cause of UTIs among women of those areas and the prevalence in those regions were 47.2%, 41.5%, 42.4%, respectively. These studies show that UTI caused by E. coli is more prevalent in Iran than other studied areas.
Based on the results of the present study, cesarean rate was 48.33% in the case group and 31.33% in the control group and a significant difference was seen between the rate of infection and type of delivery. In the study of Fathian et al. in Isfahan, cesarean rate was 52.4% in pregnant women. In this study performed during the second half of the year 2000, which was titled monitoring and evaluation of reproductive birth project, cesarean rate was 42.3% during this time nationwide. Also, according to world health organization (WHO) in 2010, only 10% to 15% of C-section cases were justified due to medical reasons (38) ; therefore, we conclude that in addition to the fact that rate of cesarean deliveries in the country is much higher than the WHO's standards, UTI is one of the main reasons causing cesarean deliveries and it has a direct correlation with C-section.
According to this study, the average weight of newborns whose mothers had UTI was 2886.66 gr and it was 282.5 gr lower than the newborns of healthy mothers. Furthermore, 43.33% of the infants in the case group have weight lower than normal. In the study of Emamghorashi and et al. in Jahrom, 21% of newborns whose mothers had UTI had weights lower than normal. Also, 11% of mothers under study with UTI had stillbirth (13) . So, based on the results of this study and other similar studies, it can be concluded that UTI in pregnant women has an adverse effect on their babies. Moreover, the results from the recent studies have been shown that treatment of UTI may be of considerable importance not only to forestall complications in the mother, but also to reduce prematurity and fetal mortality in the offspring.
In conclusion, one of the main limitations in the present study was the incomplete data of some of the patients, which lead to exclude them from the study. Also, we may miss some of the pregnant women with UTI, who admitted to our studied hospitals for their delivery, but admitted to other medical centers for treatment of UTI.
The results of the present study indicate a 5% prevalence of UTI in pregnant women in Dezful City and also show a significant correlation and the direct impact of this disease on the weight, growth and health of their infants at birth. In addition, according to the conducted studies, UTI in mothers is the major reason for lowbirth-weight infants. It seems that policy makers and health planners of Dezful city can have a major role in reducing the risk of infection and complications in pregnant women by creating awareness regarding the causes and symptoms of UTI and prevention of the factors causing it especially with educating women before and during pregnancy.
